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RUINS OF CAISTER CASTLE, 


Tue ruins of Caister Castle, in Norfolk, offer much 
that is interesting, both intrinsically and historically, 
to the notice of the antiquarian ;—intrinsically, as 
being the remains of one of the earliest brick build. 
ings in the kingdom; and historically, as being 
founded by the celebrated Sir John Fastolf, as having 
been an object of contention between various of the 
highest families in the county, and as being associated 
with many of the principal events, as well as person- 
ages, in the annals of our country. It is situated 
about three miles to the north of Great Yarmouth, 
and about a mile from the coast. 

As early as 1363, we obtain notice of the manor of 
Caister being in the possession of the Fastolf family ; 
but the first mention of erecting any residence 
appears in the reign of Henry the Fifth, who granted 
Sir John Fastolf a license “to build it as strong as 

Vou, XII, 





himself could devise,” and appoited it as a fortification 
to the town of Great Yarmouth. The castle, or “ hall,’’ 
as it is termed by contemporary writers, enclosed a 
court, in form a rectangled parallelogram, whose 
north and south sides were longer than the east and 
west. At the north-west corner is the tower of which 
we annex an illustration. The grand entrance was 
over a drawbridge on the west side. 

And here it will be as well to introduce Sir John 
Fastolf to the reader under his real character ; since 
he it is, who, in exchange for his own fair celebrity, 
is indebted to Shakspeare for a notoriety, which 
clings, with more tenacity than justice, to his name. 
This hero was born at Yarmouth about, or shortly 
before, 1380, and, his father dying early, he became, 
according to the custom of the times, the ward of a 
nobleman and was trained up in the family of the 
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Duke of Norfolk, whose splendid and numerous re- | castle, with whom, except in point of age, it no 


tinue appears to have been the polite school of all the | 
squirearchy around, About 1405-6 he appears in 
Ireland with Thomas of Lancaster, second son to 
Henry the Fourth, afterwards Duke of Clarence, and 
then lord-lieutenant of that country. Two years 
afterwards he married, in Ireland, Milicentia, daugh- 
ter of Sir Robert Tibelot, and widow of Sir Stephen | 
Scroope, with whom he received a large fortune ; and 
shortly after, obtaining posts of considerable trust in | 
Gascony, he went thither to reside. Here he re- | 
mained, engaged in all the commotions, civil and mi- 
litary, which mark this period, when England pend 
endeavouring to establish her claims to the possession | 
of France. In 1415 we find him, in conjunction with | 
the Duke of Dorset, intrusted with the government 
of Harfleur, and subsequently present with Henry 
the Fifth at the battle of Agincourt, on which oc- 
casion he especially distinguished himself. After the 
death of this young monarch he continued to be pro- 
moted to~ posts of higher importance and honour, 
and to distinguish himself by such services of bravery 
and danger, as, in 1425, procured him the order 
of the Garter. In 1428 he gained great honour 
at the memorable battle of the Herrings, in which, 
at the head of 2500 Englishmen, he totally routed 
4000, or, as some of the French historians admit, 
9000 of the French, and succeeded in conducting a 
convoy of provisions, (consisting chiefly of herrings,) 
in triumph to the English camp before Orléans, 

The character of this brave warrior, however, here 
suffers a partial eclipse, for we find him sharing 
in the universal panic which infected the English 
forces, before the mysterious power of the Maid of 
Orléans. But with returning fortune his name re- 
sumed its lustre; and after a period of active service, 
he concluded his career with a succession of diplo- 
matic and civil employments, In 1435 the Duke of 
Bedford, Regent of France, dying, gave a manifest 
proof of the esteem in which he had held Sir John, 
by leaving him one of his executors. In 1436 for 
the space of four years he appears settled in the 
government of Normandy ; after which, in 1440, he 
finally returned to his native land, and abode in his 
different estates, but principally in his hall of Caister, 
where he lived in great splendour and hospitality. 
He died in 1459, full of years and worth, and was 
buried in a chapel, erected by himself, in St. Ben- 
nett’s Abbey, Norfolk, the ruins of which yet remain. 
He had been twice married, but left no children. The 
greater portion of his immense fortune was be- 
queathed to charitable purposes, in which the univer- 
sities of Oxford and Cambridge largely shared, and 
especially Magdalen College, Cambridge. 

Much has been said to prove Shakspeare’s injustice 
in his character of Sir John Falstaff, as represented 
in his Henry the Fourth and Fifth, &c.; but herein 
the same charge of injustice may extend to the critics 
themselves: for, setting aside the inaccuracy of name, 
and anachronism of date, it by no means appears | 
that in the person of the unwieldy buffoon, who | 
amuses us equally with his jests and cowardice, Shak- 
speare ever intended to depict the great and good Sir | 
John Fastolf, celebrated alike in field and council, | 
feared by his enemies, and beloved by his friends. | 
A version more agreeable to probability and his- | 
tory is, that the character of Falstaff was originally 
written and acted under the name of Sir John Old- 
castle, but, imagining it might give offence to the 
Oldcastle family (then living), Queen Elizabeth 
ordered our bard to substitute another name. Nor 
need it be supposed that this buffoon notoriety was 





better agreed, 

And now, having endeavoured to justify the cha- 
racter of this hero of olden time, we must also clear 
the history of his castle of Caister, from some errors 
which attach to it. One of them consists in a falla- 
cious idea entertained by some writers, that the castle 
of Caister was built as a ransom by the Duke d’Alen- 


| con, taken prisoner by Sir John, at the battle of 


Agincourt,—a supposition which is refuted by a 
letter from Sir John, dated from Caister Hali, 1456, 
wherein he sues for the money due to him for the 
said ransom. Another error respects a supposed 
similarity between the castle of Falaise, in Normandy, 
the birth-place of William the Conqueror, and that 
of Caister ; the latter being said to built on the exact 
model of the former; but this is easily refuted by 
those who have visited both, and enough remains of 
each to prove that no such correspondence ever existed. 
The only analogy between them consists in a solid 
tower, and other apartments, having been added to 
Falaise about the period of the erection of Caister, 
by the famous Talbot, Earl of Shrewsbury, contem- 
porary, and companion in arms, with our Sir John 
Fastolf. 

Much light has been thrown on the history of this 
castle, and the families connected with it, by The 
Paston Letters edited by Sir John Fen; a collection 
of the most valuable private correspondence during 
the eventful period included between the reigns of 
Henry the Fourth and Henry the Seventh. 

From this correspondence we find Sir John living 
in great splendour, keeping up a large body of re- 
tainers, engaged in active charity, and in plans for 
testamentary benefactions, but nevertheless adding 
yearly to his estates, and administering, and exacting 
justice in a manner which shows the stern old disci- 
plinarian, as well as the kind friend and master. 
These were the prosperous days of old Caister; for 
Sir John's death, while it enriched many excellent 
public institutions, and diffused much private com- 
fort, gave rise to that usual average of evil, which, 
four hundred years ago, accompanied the best inten- 
tions and deeds, much the same as it does at the 
present day. Ilis ample estates were chiefly vested 
in charitable endowments, while that of Caister was 
left to his cousin, John Paston, Esq., on condition of 
his maintaining with the profits therefrom, a “ col- 
lege,” or rather chapel for seven priests, and seven 
poor men,—a foundation which the knight had 
laboured to obtain during his life-time, and which it 
appears the Pastons succeeded in establishing, though 
not till after the lapse of many years, and innu- 
merable difficulties in obtaining the necessary grant. 

To detail and elucidate the various plots, open and 
secret, to dispossess the Pastons of their rightful in- 
heritance—how kings and commons played into one 
another's hands, and used or abused the law as their 
interests required, and how all this occurred at a time 
when the kingdom was torn with civil wars, and ‘the 
faction of York and Lancaster alternately ascendant, 
is no easy task. The Duke of Norfolk, then a prince 
of almost unlimited power, and chiefly resident at his 
castle of Framlingham, in Suffolk, had, it appears, 
for some time kept a longing eye upon the fair estate 
of Caister, and shortly before Sir John Fastolf's 
death, we find Agnes Paston, widow of Sir William 
Paston, judge, thus writing to John Paston her son,— 

It is said in this country, that my lord of Norfolk saith, 
Sir John Fastolf hath given him Caister, and that he will 


| have it plainly. 


This same John Paston, therefore, a man it appears 


more applicable to the real identity of Sir John Old- universally respected, inherited with Caister, a weight 
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and succession of cares, which left him no rest to 
mind or body. His affectionate wife writes to him,— 


And, at the reverence of God, sloth not your matters 
now, but make an end to them; either purvey you to make 
or mar them in haste, for this is too horrible a cost and 
trouble that ye haye and have had, for to endure any 
while; and it is great heaviness to your friends, and great 
joy and comfort to your enemies. My lord of Norwich 
(the Bishop of Norwich,) said to me, that he would not 
abide the sorrow and trouble that you have abiden, to win 
all Sir John Fastolf's goods —God be your speed. 


Through the machinations of powerful enemies 
John Paston was soon thrown into the Fleet, and 
though soon liberated, he died, worn out with care, 
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after seven years of precarious possession. Caister 
then descended to his son, Sir John Paston, a soldier | 
and knight, and quite a gallant of his time, who was | 
principally stationed at Calais, but who, however, set | 
great store by his estate at Caister. 

About this time, 1468, Thomas Howys openly and 
unwarrantably proffered to sell the estates of Caister 
to the Duke of Norfolk, making, on that occasion, | 
most insulting mention of a “ pretended bargain, | 
by which John Paston, in his lifetime, thought to | 
have secured all my Master Fastolf's land in Norfolk | 
and Suffolk.” Fortified by this nominal and illegal | 
purchase, the duke soon resorted to opener means. | 
At the same time Fastolf of Longshawe, a relation 
of the late knight's, threatened largely to attack the 
place, though it does not appear that he ever pro- 
ceeded to such extremities; and a report went abroad, 
that Richard, the infamous Duke of Gloucester, also 
intended possessing himself of Caister. At length, | 
in 1469, the duke threw off all disguise, and openly | 
summoned “ John Paston, with his fellowship,” to | 
quit Caister at fifteen days’ notice. Caister was | 
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meanwhile occupied by John Paston the younger, a 
brother, though of the same name, to Sir John 
Paston, then at Calais, and he, determined to defend 
the place, thus writes to his brother ;— 

And how that my demeaning shall be it is too late to 
send to you for advice, wherefore, if I do well I ask no | 
thank, and if I do ill, I pray you lay the default on over 
little wit; but I purpose to use the first point of hawking, | 
to hold fast if I may. 

And hold fast he certainly did, with his little gar- 
rison of twenty-eight against a regular siege of 3000 | 
troops, headed by Sir John Heveningham, and joined 
by many persons of distinction. Whilst the utmost 
was thus doing to defend the place from within, Sir 
John Paston was equally indefatigable without. We 
find him immediately proceeding to lay the matter 
before the king's council then at York, and moving 
in his behalf such personages as the Duke of Cla- 
rence, the Archbishops of Canterbury and York, the 
Earl of Essex, &c. Meanwhile the siege commenced. 

Whatever the decision of the king's council might 
be, it would seem that my Lord of Norfolk had no 
great respect for it, and the siege continuing, we are 
presented with some interesting letters from Margaret 
Paston to her son, Sir John, written with all a 
woman's and mother’s anxiety, wherein she gives him 
report of the death of his friends, the danger and 
hardships of the survivors, the destruction of the 
place, and the increasing virulence of the duke. 
Urged by these and other considerations, and by 
the delays of his powerful friends, Sir John desires 
Writtill to ascertain the precise state of the besieged, 
and though equally anxious to preserve his patri- 
mony, to keep or yield it accordingly. The matter 
winds up in a short letter from John Paston the 
younger, headed, “‘ Caister yielded,” acquainting his 
brother with the bravery of his servants, and of the 
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ance of the place, saying, “ We were sore lack of 
victuals and gunpowder ; men’s hearts, lack of surety 
of rescue, were driven thereto to take appointment,” 
The siege of Caister lasted about three weeks, and 
was concluded at the end of September, 1469. 

In disputes of this kind, it seems that with the cause 
of contention, all animosity also ceased; for, after 
clearing off a few troublesome accounts still remain- 
ing between them, we find John Paston the younger 
resuming service with the Duke of Norfolk, in whose 
household he had been reared. 

The Pastons continued suing in vain for justice 
through various channels, and spending their sub- 
stance in the necessary bribes accompanying such 
when a catastrophe occurred which 
turned the scale in their favour, This was no less 
than the awfully sudden death of the Duke of Nor- 
folk, in January 1475, then a young man of thirty- 
four years of age. 

He left an only daughter, the Lady Anne, sole 
heiress of his immense possessions, who, in 1477, 


was married to Richard Duke of York, second 


| son of King Edward the Fourth, she being at that 


time five years, and he, three years of age, on 
which occasion he was created Duke of Norfolk, 
The little duchess, however, died, we believe, before 
the innocent prince, her nominal husband, who was 
murdered with his brother in the Tower, 1483. After 
which, the estates and title of Norfolk came to Sir 
John Howard, whose mother was aunt to the late 
duke, and with the Howards it has ever since re- 
mained, being a period of eleven generations. 

This infantine marriage seems not to have produced 
the unfavourable result which the Pastons prognos- 
ticated, for in June, 1476, Sir John writes, “ Blessed 
be God, I have Caister at my will; God hold it better 
than it has done before; on the back of which 
letter is written, “ Caister is gotten agayn,”’ and in 
the July following, King Edward granted him a 
warrant under his own hand and privy seal, to take 
possession of all lands belonging to his late father, &c. 

Shortly after this, considerable damage was done 
to the castle by a girl setting fire to it in making a 


| bed. Sir John dying unmarried in 1479, all the 
| Paston property descended to the same John Paston 


who retired to the halls of Caister 
In 1485, he 


the younger, 
which he had so valiantly defended. 


| was High Sheriff of Norfolk and Suffolk; in 1487 
| was knighted, and made knight banneret at the battle 


of Stoke, by Henry the Seventh, and died in 1503. 
Caister continued the chief and favourite seat of the 
Pastons, till Clement Paston, grandson of the last- 
named, and a great naval commander, built a magni- 
ficent hall at Oxnead, in Norfolk, whereupon the 
residence of Caister gradually fell into decay. The 
Paston family continued to increase jin wealth and 


| importance, intermarried with the first families in 


the county and kingdom, were created baronets in 
1641, and Earls of Yarmouth and Barons Paston 
in 1679. With the second of that title, who died in 
1732, this noble family became extinct in the male 
line. This earl had greatly encumbered the estates, 
and at his death they were purchased by Lord Anson, 
the great circumnavigator. 

The village of Caister is also famous as having 
been the site of a castra estiva, or summer station of 
the Romans, (see our article on Burgh Castle, vol. xi., 
p. 177,) from which the place derives its name. 





Speak only when you have ageing to say which it is de- 
sirable to communicate, You do not know whata great gift 
of God it is, not to be obliged to speak, and to know when to 


urgent necessity which compelled them to the deliver- | hold your tongue.—-Sr. Grecory ; Book of the Fathers, 
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RECREATIONS IN NATURAL 
PHILOSOPHY. 

WE propose, under the above title, to present our 
readers with a series of very popular papers, on 
various subjects connected with natural philosophy. 
As our object is to present the young reader with an 
easy and agreeable mode of passing his time, and of 
turning it to useful account, even in the midst of his 
sports, we shall avoid every appearance of scientific 
difficulty, which may remind him of work instead 
of play. Accordingly, we shall adopt no particular 
arrangement of subjects, but write, from time to time, 
on such as most readily occur to us; and which we 
think capable of being best understood, or most 
likely to afford pleasure. Our experiments will be 
of such a nature as to be easily repeated, without 
having recourse to that very expensive gentleman, the 
philosophical instrument maker. We therefore begin 
by requesting the young experimentalist to provide 
himself with some of that cheap and abundant 
blessing—water—for we are going to talk to him of 


I. Tue SrpHon. 


Most persons who inhabit a city or large town, such 
as London, have seen a distiller’'s wagon in the 
streets, with men drawing off spirits from casks into 
copper vessels, through bent copper tubes; most 
persons, we say, have seen this; but very few un- 
derstand the curious law by which fluids admit of 
being removed from one vessel into another in this 
way. If. we look at the manner in which it is done, 
we find that the pipe ascends from the upper part of 
the cask; and is not inserted into the lower part; 
and, in that respect, differs from all our common 
notions as to the manner in which liquids move, 

Why is it that the water will not flow out of a 
tea-Kettle while on the fire, into our tea-pots, unless, 
by applying our hand to the handle, we bring the 
spout of the kettle to a lower level? It is that 
water, under general circumstances, will not ascend, 
but will constantly strive to attain a lower position. 
The tinman, therefore, who, without being much of 
a philosopher, perfectly well knows that such is the 
property of liquids, makes the mouth of the spout 
of the kettle higher than the body of the kettle, in 
order that, although full of water, it may not over- 
flow. The manner in which cocks are fixed into our 
cisterns and water-butts, the care which we take to 
prevent any holes being made in the sides of a vessel 
containing water, &e., all show that we constantly 
act from a knowledge of the circumstance, that water 
will deseend whenever an opportunity for so doing 
occurs; but that it shows no tendency to ascend. 
How is it, then, that the distiller is enabled to draw 
liquor from a cask by a pipe fixed into the top of the 
cask instead of into the bottom? This we will now 
answer. 

The air which we breathe, and by which we are 
always surrounded, is a material substance, although 
we cannot see it. A gallon of it weighs about a 
quarter of an ounce, and presses on other bodies in 
that proportion. A milkmaid, while carrying her 
pail upon her head, when going to milk cows, thinks 
that she has an empty pail upon her head, and 
only bears the weight of the pail: but such is not 
the case ; she carries a pailful of air besides the pail 
itself, the air weighing from an ounce to two ounces. 
It is very true that this ig a small amount of weight; 
but it produces an important effect when witnessed 
in the grand processes of nature. The atmosphere 
is about fifty miles in height from the earth's surface ; 
but it gets so much thinner or lighter as we ascend, 
that if the whole were of the same density as at the 
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earth's surface, a mass of air only five miles high 
would weigh as much as that of the whole fifty miles 
now does, as it is really constituted. 

Now this weight acts as a pressure upon all bodies 
at the earth's surface ; and it is precisely this pressure 
which makes water ascend in the siphon or bent tube 
of the distiller. The shorter leg of the siphon is, in 
the first intance, inserted into the bung-hole of the 
cask, the other end being closed by means of a cock. 
A small tube is inserted at the side of the siphon 
above the cock, and passes a little way into it. To 
the free end of this small tube the man applies his 
‘lips, and sucks out the air, the spirit in the cask being 
pressed upon by the atmospheric air, a portion of it 
rises up the tube, passes over the bent part, and 
falls down to the closed end of the siphon; on 
opening the cock the spirit flows out, and the cask 
would be almost entirely emptied of spirit, unless the 
flow were regulated by the turning of the cock at the 
long end of the siphon. 

Let us illustrate this by a figure. The annexed 
cut represents a vessel, with a siphon FG 4H inserted 
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in one side of it, In fig. 1 the vessel is rather more 
than half filled with water, and in fig. 2 it is nearly 
full. The pipe £ we will supose to be for the purpose 
of conveying water into the vessel. Now as soon 
as there is enough water in the vessel to reach up to 
the point F, that is, to the mouth of the siphon, the 
water begins to ascend the tube; and if the vessel 
gets so full that the water is as high as the top of the 
siphon, as in fig. 2, it will immediately begin to flow 
down the outer leg of the siphon, and escape at the 
end a; but so long as the height of the water is, as 
in fig. 1, less than the height of the siphon, the water 
will not flow through the tube, provided the bent 
part of the siphon contain air; because that air will 
act on the water in the inner leg of the siphon, as 
much as the exterior air acts on the water in the 
vessel, and will prevent it from flowing outwards, 
But if the siphon, before it be introduced into the 
vessel, be inverted and filled with water, the water 
from the vessel will flow through the siphon, even if 
there were only just enough water to cover the mouth 
of the siphon at r. If the conduit pipes r and E be 
of the same bore, that is, of the same breadth or 
diameter, as the siphons, the water will flow out as 
quickly as it flows in. If the conduit-pipe be of larger 
bore than the siphon, the latter will not draw off the 
water quick enough, and the vessel will soon overflow. 
If the conduit-pipe be of smaller bore than the siphon, 
the vessel will be emptied down to F; air will then 
enter the siphon, and no more water will flow from 
it until the level of the water in the vessel and in 
the siphon has reached toG. All these conditions, 
however, are subject to modifications depending upon 
the rapidity with which the water flows into the 
cistern from the conduit-pipes. 

We now understand the action of the distiller’s 
siphon. The inner leg of the siphon dips into the 
liquid in the cask; and the air which presses on the 
liquid in the cask forces it up the siphon, because 
the latter, being full of lic uid, cannot allow the air 
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to press in an opposite direction. It must always 
be understood, however, that the mouth of the outer 
leg of the siphon must be at a lower level than the 
surface of the liquid in the vessel, or the liquid will 
not flow through the siphon. 

This property of water is the source of one of the 
grandest, as well as one of the most valuable, phe- 
nomena of nature: we mean the formation of springs 
and fountains. The rain which descends from the 
clouds, falls, some on hilly districts, and other por- 
tions on plains and valleys. That which falls on hills 
is partially absorbed by the soil, and a number of 
minute streams combine to form a reservoir, which 
frequently exists in the bosom of a mountain. From 
this reservoir streams descend through the sandy 
strata, following the windings of those kinds of soil, 
or earth, or gravel, which will admit them to pass 
most easily. These little streams may thus descend 
and wind, until they arrive under the surface of a 
neighbouring valley: when, if the soil above them be 
porous, they will rise to the surface and exhibit 
themselves to us under the form of bubbling streams, 
The reason why the water rises to the surface is, that 
all the little channels leading from the reservoir to 
the spring, form collectively a sort of siphon turned 
upside down, because there is a continuous stream of 
water from one end of the siphon to the other. 

If the soil on the surface of the valley lie on a 
chalky foundation, the little streams will probably be 
unable to penetrate upwards through the chalk ; but 
if a well be dug at that part, a hole or passage is 
prepared for the water, through which it will ascend. 
If the reservoir in the neighbouring mountain be 
under the level of the valley, the stream will form a 
well; but if it be ata higher level, the stream will 
form a fountain, because the water will strive to reach 
as high a level at the valley as at the mountain. 

The poet Thomson, in some beautiful lines, thus 
describes the above phenomenon :— 

These roving mists, that constant now begin 
To smoke along the hilly country ; these, 

With weightier rains and melted Alpine snows, 
The mountain-cisterns fill, those ample stores 
Of water, scooped among the hollow rocks, 
Whence gush the streams, the ceaseless fountains play, 
And their unfailing wealth the rivers draw. 
Some sages say, that, where the numerous wave 
For ever lashes the resounding shore, 

Drilled through the sandy stratum, every way 
The waters with the sandy stratum rise ; 

Amid whose angles infinitely strained, 

They joyful leave their jaggy salts behind, 

And clear and sweeter as they soak along : 

Nor stops the restless fluid ; mounting still, 
Though oft amidst the irriguous vale it springs ; 
But to the mountain courted by the sand, 

That leads it darkling on in faithful maze, 

Far from the parent-main, it boils again 

Fresh into day ; and all the glittering hill 

Is bright with spouting rills. 

The property which enables liquids to flow from 
one vessel into another through a siphon, was taken 
advantage of to form a rude kind of clock, before 
our present admirable watches and clocks were 
invented. To explain how this was done, we must 
first consider another mode of attaining the same 
object. Fig. 3, is a Clepsydra, or Water-Clock. It 
consists of an upright hollow tube, with a little hole 
in the bottom, and an open vessel placed underneath. 
The hole in the bottom of the tube is so small, that 
the tube-full of water takes twelve hours to flow out. 
The tube is filled with water at a certain hour, and 
when the water has all flowed out, it indicates that 
twelve hours, or half a day, have elapsed. But how 
shall we know when one, or two, or three hours have 
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elapsed? If the water flowed through the hole with 
a constant rapidity, it would be suffi- 
cient to divide the height of the tube 
into twelve equal parts ; and we should 
know that when one of those divisions 
was emptied, one hour had elapsed ; 
when two divisions were emptied, two 
hours had elapsed, and so on. But 
such is not the case: the water flows 
more rapidly when the tube is nearly 
full than when it is nearly empty; in- 
deed, so great is the difference, that if 
the tube were twelve inches high, 
almost two inches of water would flow 
out in the first hour, and only one- g4 : 
twelfth part of an inch in the last hour * , 
It therefore became necessary, in order to make this 
water-clock indicate correct hourly intervals, to divide 
the height of the tube into twelve unequal divisions, 
the smallest being at the bottom, and increasing up- 
wards in length according to a certain law of increase; 
this we see roughly indicated in our engraving. 

But it was not always easy to graduate the 
tube in the exact proportion desired; and, in 
order to obviate the necessity of so doing, the prin- 
ciple of the siphon was employed, as in the annexed 
figure, fig. 4. Here pe is an 
open vessel for containing 
water, and aBc is a siphon, 
with the outer opening c at a 
lower level than the inner open- 
ing A. On filling the vessel 
with water, and immersing the 
shorter leg of the siphon in it, 
the water will flow through 
the siphon, and escape at the 
lower orifice c, provided, of 
course, the siphon be properly 
prepared by being full of water 
before the short leg is immer- 
sed in the vessel. In this way 
the vessel may be completely emptied of its water 

We have now to inquire whether the water flows 
at an equal velocity through the siphon at all times ; 
for if such is not the case, we shall be as far off as 
ever from obtaining a correct time-measurer. Now 
such is not the case, unless the lower orifice c of the 
siphon is at a constant distance below the surface of 
the fluid in the vessel: as that distance increases, so 
does the rapidity of the flow through the siphon in- 
crease. In order, therefore, to keep this distance 
always equal, the shorter leg of the siphon is fixed 
through a flat piece of cork, which floats on the sur- 
face of the water; so that as the water sinks the 
siphon sinks with it, and the consequence is, that the 
water flows with a constantly equal rapidity through 
the siphon. 

This we perceive is precisely the object which we 
desired : the vessel loses equal portions of water in 
equal times. If, therefore, the height of the vessel 
be divided into twelve equal parts, either one of the 
divisions will be emptied of its water in an hour; for 
the diameter of the siphon, and the size of the vessel, 
are so adjusted, as to cause the whole of the water 
to flow out in twelve hours. If the vessel is filled 
with water at noon, one-twelfth will have flowed out 
by one o'clock, and the surface will be at 1, as in the 
figure. We have represented the cork-float at between 
the levels of 7 and 8; it is thus indicated that nearly 
two-thirds of the water have flowed out, and that 
nearly two-thirds of twelve hours have elapsed in the 
flowing, which indicates likewise that the time is now 
between seven and eight o'clock, 
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These are some of the means by which our fore- 
fathers measured the flight of time; but the almost 
magical performance of a modern watch or clock 
has completely driven the water-clock out of the 
field; and it is only now known as a curiosity—as a 
relic of ancient ingenuity. 

The reader may see the action of the siphon by 
taking a bent tube and placing one end into a vessel 
of water, and inserting the other end into his mouth; 
on withdrawing the air the water will pass over the 
bent part of the tube into his mouth, and if the 
latter be removed, the water will continue to flow 
until the vessel is empty, provided the outer end of 
the tube be always below the level of the water in 
the vessel, 


THE HEAD OF THE ELEPHANT. 

A VULGAR admiration is excited by seeing the spider- 
monkey pick up a straw or a piece of wood, with its tail; 
or the elephant searching the keeper's pocket with his 
trunk. Now, fully to examine the peculiarity of the ele- 
phant’s structure, that is to say, from its huge mass to 
deduce the necessity for its trunk, would lead us through a 
train of very curious observations to a more correct notion 
of that appendage, and therefore to truer admiration of it. 

We find that one of the grinders of the elephant weighs 
seventeen pounds; and of these there are four in the skull, 
besides the rudiments of others. We next observe how 
admirably these grinding-teeth are suited to sustain great 
pressure and attrition. The jaws must be provided to give 
deep socketing to such teeth: and they must have space 
and strength to give lodgment and attachment to muscles 
sufficient for moving this grinding-machine. The animal 
must have its defence too. Now each of the tusks some- 
times weighs as much as one hundred and thirteen pounds : 
and being projected, they may be considered as if placed at 
the end of a lever. If this enormous and heavy head had 
hung on the end of a neck haying anything ‘ike the pro- 
portion in its length, which we see, for example, in the 
horse, it would inordinately have increased the pressure on 
the anterior extremities ; and more than four times the ex- 
penditure of muscular power would have been necessary to 
the motion of the head. What has been the resource of 
nature ? 

There are seven vertebra of the neck in this animal, the 
same number that we find in the giraffe ; but they are com- 
pressed in a very remarkable manner, so as to bring the 
head close upon the body: and thus the head is, as it were, 
a part of the body, without the interposition of the neck. 
But the animal must feed: and as its head cannot reach the 
ground, it must possess an instrument like a hand in the 
proboscis, to minister to the mouth, to grasp the herbage, 
and lift it to its lips. Thus we perceive that the form of 
the elephant, as far as regards the peculiar character in the 
shoulders and head, the closeness of the head to the body, 
the possession of the proboscis, and the defence of that 
proboscis by the projecting tusks, is a necessary consequence 
of the weight of the head, and, indeed, of the great size 
of the animal.—Be tu oa the Hand. 


MORNING SOUNDS. 
Bur who the melodies of morn can tell ? 
The wild brook babbling down the mountain's side ; 
The lowing herd ; the sheepfold’s simple bell ; 
The pipe of early shepherd, dim descried 
In the lone valley; echoing far and wide 
The clamorous horn along the cliffs above ; 
The hollow murmur of the ocean-tide ; 
The hum of bees; the linnet’s lay of love ; 
And the full choir that wakes the universal grove. 
The cottage curs at early pilgrims bark ; 
Crowned with her pail the tripping milk-maid sings ; 
rhe whistling ploughman stalks afield; and, hark! 
Down the rough slope the ponderous wagon rings ; 
Through rustling corn the hare astonished springs ; 
Slow tolls the village-clock the drowsy hour; 
The partridge bursts away on whirring wings ; 
Deep mourns the turtle in sequestered bower ; 
And shrill lark carols clear from her aérial tower.— 
BEATTIE. 
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DANGERS OF MORAL SENTIMENT UNAC- 

COMPANIED BY ACTIVE VIRTUE. 
Or the various appearances of melancholy weakness 
in youth, none is more general or more fatal to every 
duty or hope of the Christian, than that, where the 
youthful taste is exalted above the condition in which 
life is to be passed. The faithful parent, or the wise 
instructor of the young, will ever assiduously accom- 
modate the ideas of excellence to the actual circum- 
stances and the probable scenes in which their future 
years are to be engaged; and every condition of life 
undoubtedly affords opportunities for the highest 
excellence of which our nature is susceptible, If, on 
the other hand, these hours are neglected,—if the 
fancy of youth be suffered to expand into the regions 
of visionary perfection,—if compositions which 
nourish all these chimerical opinions are permitted 
to hold an undue share in the studies of the young, 
—if, what is far more, no employment of moral 
labour and intellectual activity are afforded them to 
correct this progressive indolence, and give strength 
and energy to their opening minds, there is much 
danger that the seeds of irremediable evil are sown, 
and that the future harvest of life will be only feeble- 
ness, and contempt, and sorrow. 

If, in the first place, it is to the common duties of 
life they advance, how singularly unprepared are they 
fur their discharge! In all ranks and conditions, 
these duties are the same ; everywhere sacred in the 
eyes of God and man ; everywhere requiring activity, 
and firmness, and perseverance of mind; and every- 
where only to be fulfilled by the deep sense of reli- 
gious obligation. For such scenes, however, of com- 
mon trial and of universal occurrence, the characters 
we are considering are ill prepared. Their habits 
have given them no energy or activity; their studies 
have enlightened their imaginations, but not warmed 
their hearts; their anticipations of action have been 
upon a romantic theatre, not upon the humble dust 
of mortal life. 

It is the fine-drawn scenes of visionary distress to 
which they have been accustomed, not the plain cir- 
cumstances of common wretchedness. It is the 
momentary exertions of generosity or greatness 
which have elevated their fancy, not the long and 
patient struggle of pious duty. It is before an 
admiring world that they have hitherto conceived 
themselves to act, not in solitude and obscurity, amid 
the wants of poverty, the exigences of disease, or the 
deep silence of domestic sorrow. Is it wonderful 
that characters of this enfeebled kind should recoil 
from the duties to which they are called, and which 
appear to them in colours so unexpected ?—that they 
should consider the world as a gross and vulgar 
scene, unworthy of their interest, and its common 
obligations as something beneath them to perform ; 
and that, with an affectation of proud superiority, 
they should wish to retire from a field in which they 
have the presumption to think it is fit only for vulgar 
minds to combat? 

If these are the opinions which they form on their 
entrance upon the world and all its stern realities, it 
is the “ fountain from which many waters of bitter- 
ness will flow.”” Youth may pass in indolence and 
imagination, but life must necessarily be active; and 
what must be the probable character of that life 
which begins with disgust at the simple but inevitable 
duties to which it is called, it is not difficult to 
determine. 

From hence come many classes of character with 
which the world presents us, in what we call its 
higher scenes, and which it is impossible to behold 
without a sentiment of pity, as well as of indignation ; 
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in some, the perpetual affectation of sentiment, and 
the perpetual absence of its reality; in others, the 
warm admiration of goodness, and the cold and in- 
dignant performance of their own most sacred duties; 
in some, that childish belief of their own superior 
refinement, which leads them to withdftaw from the 
common scenes of life and of business, and to dis- 
tinguish themselves only by capricious opinions and 
fantastic manners ; and in others, of a bolder spirit, 
the proud rejection of all the duties and decencies 
which belong only to common men,—the love of that 
distinction in vice which they feel themselves unable 
to attain in virtue, and the gradual but too certain 
advance to the last stages of guilt, of impiety, and of 
wretchedness, Such are sometimes the “ issues’ of 
a once promising youth! and to these degrees of 
folly or of guilt, let the parents and the instruetors 
of the young ever remember, that those infant hearts 
may come, which have not been “ kept with all dili- 
gence,’’ and early exercised in virtuous activity. 

Amid these delusions of fancy, life, meanwhile, 
with all its plain and serious business is passing ; 
their contempories, in every line, are starting before 
them in the road of honour, of fortune, or of tuse- 
fulness ; and nothing is now left them but to concen- 
trate all the vigour of their minds to recover the 
ground which they have lost. But if this last energy 
be wanting—if what they “ would,” they yet fail to 
“do,” what, alas! can be the termination of the once 
ardent and aspiring mind, but ignominy and dis- 
grace? a heart dissatisfied with mankind and with 
itself; a conscience sickening at the review of what 
is passed; a failing fortune; a degraded character ; 
and, what I fear is ever the last and the most frantic 
refuge of selfish and disappointed ambition,—infi- 
delity and despair. 

It is ever painful to trace the history of human 
degradation, and it would even be injurious to reli- 
gion and virtue to do it, if it were not at the same 
time to exhibit the means by which these evils. may 
be prevented. Of the character which I have now 
attempted to illustrate, the origin may be expressed 
in one word: it is in the forgetfulness of duty, in 
the forgetfulness that every power, and advantage, 
and possession of our being, are only trusts com- 
mitted to us for an end, not properties which we are 
to dispose of at pleasure; in the forgetfulness that 
all our imaginary virtues are “ nothing worth,’ unless 
they spring from the genuine and permanent source 
of moral and religious obligation. 

Wherever, indeed, we look around us upon general 

life, we may everywhere see, that nothing but the 
deep sense of religion can produce either consistency 
or virtue in human conduct. The world deceives us 
on one side,—our imaginations on another,—our pas- 
sions upon all. Nothing could save us; nothing, 
with such materials, could hold together even the 
fabric of society, but the preservation of that deep 
and instinctive sense of duty, which the Father of 
nature hath mercifully given to direct and illuminate 
us in every relation of life; which is “none other’ 
than his own voice ; to which all our other powers, 
if they aim either at wisdom or at virtue, must be 
subservient ; and which leads us, if we listen to it, to 
everything for which we were called into being, either 
here or hereafter.——ALIson. 
Guttt, though it may attain temporal splendour, can never 
confer real happiness. The evil consequences of our crimes 
long survive their commission, and, like the ghosts of the 
murdered, for ever haunt the steps of the malefactor. The 
paths of virtue, though seldom those of worldly great- 
ness, are always those of pleasantness and peace,—Sir 
Wa crter Scorr. 
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THE NESTS OF WASPS. 


Tue honeycomb of the bee is well known, and the 
instinct by which the insect has been taught to con- 
struct its curious dwelling, has been often commented 
upon. It is mot so generally known that many 
species of wasps, who live in societies, prepare habita- 
tions for theif young with a skill, little, if anything, 
inferior to that evinced by the bee. 

The nest of the common wasp is constructed in 
the earth, the entrance to it is by a hole or gallery 
worked in, like the entranee to the burrow of a rab- 
bit; this gallery seldom leads in a direct line to the 
nest, and its length is of course determined by the 
distance of the nest ftom the surface, but it appears 
to be never less than six inches, and seldom exceeds 
eighteen inches in length. 

This gallery leads to a little subterranean town 
constructed with great regularity. It is surrounded 
by walls on all sides, the walls not being merely 
formed by the earth in which the hole is made, but 
by a substance somewhat resembling paper, consist- 
ing of layers, altogether about an inch and a half in 
thickness. (See fig. 1.) This outward envelope of the 
nest varies in form and size according to the species 
of wasp to which the nest belongs ; the usual form is 
that of a lengthened ball, about eighteen inches long; 
and twelve or thirteen broad. The substance of 
which its covering is formed, as has already been said, 
more resembles paper than anything else ; it is gene- 
rally of an ashy-gray colour, of different shades; 
sometimes its surface appears as if formed of different 
coloured substances, applied in streaks or wavy lines, 
so as to have a marbled appearance. The surface of 
this covering is not smooth, nor does its substance 
appear solid, but it bears some resemblance to a 
number of bivalve shells cemented together with 
their convex sides outwards, When the structure is 
complete, it is provided with two door-ways, or 
openings, by one of which the insects enter, but 
they always leave the building by the other. These 
openings are only sufficient to allow one wasp to 
pass at a time, and so great is the regularity of 
their movements, that no confusion takes place by 
jostling each other, or by entering at the wrong hole, 
The interior of the building is occupied by several 
platforms of cells, placed horizontally, like the seg- 
ments of a honeycomb, from which, however, they 
differ in many respects; they are formed of the same 
paper-like material as the covering of the nest, 
The segments of the honeycomb are composed of 
a double series of cells, opening on both their sur- 
faces ; the cells of the wasps are in a single series, 
the openings all on the under side, and the cells 
contain no honey or other substance, being merely 
intended for the reception of the eggs and young. 
These cells are most numerous, and Réaumur has 
calculated that as many as thirty thousand wasps 
might be produced in a nest in one year. The upper 
part of the cells being covered over, affords spacious 
platforms, on which the inhabitants move backwards 
and forwards. The intervals between these platforms 
are ornamented with numerous pillars, by which they 
are supported. In constructing the comb, the upper 
and smallest platform is first formed, the second is 
suspended in the air beneath it, being attached by 
the pillars. These pillars are formed of the same 
material as the rest of the structure ; the platforms are 
also attached in some places to the sides of the nest. 

If the wall of the nest is cut through its substance, 
it will be seen that it is formed of numerous layers, 
leaving small spaces between each layer; as many as 
sixteen of thes¢ have been counted in the covering of 
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Pig. 2. 


Pig. 1. 





SECTION OF THE WEST OF THE 
COMMON WASP 


NESTS OF VARIOUS 


a wasp’s nest. This structure of the covering ap- 
pears to be resorted to on two accounts; it requires 
a smaller quantity of material, and is less easily 
penetrated by the rain, the intervals between the 
layers forming so many drains for the moisture. 

The material, of which the whole building is formed, 
is brought home by each wasp in the shape of a 
small ball, which is carried between a pair of 
pincers, placed beneath the head, with which at other 
times the creature divides its food. Supposing a 
layer begun, which the wasp wishes to enlarge, it 
presses the little ball, which consists of a soft paste, 
against one end of the layer, there it adheres, and 
the wasp moves backwards; as it retreats, it leaves 
behind it a small portion of its load fixed to the edge 
of the layer, employing all this time its nippers, as a 
pottér does his finger and thumb in applying more 
clay to the edge of a vessel. The wasp having 
moulded the whole of the ball into a flattened layer, 
advances quickly to the place where it was first 
attached, and seizing it in its nippers again, retreats 
quickly, moulding it into a still thinner layer ; this 
operation is fepeated four or five times in succession, 
until it is reduced to the thickness of a sheet of 
paper. 

Réaumur, to whom we are indebted for our know- 
ledge of the mode in which the wasps construct their 
nests, was, for a length of time, notwithstanding 
repeated observations, unable to ascertain from what 
source the insects obtained the substance which 
they brought home with them. At length accident 
gave him an opportunity of ascertaining the fact ; 
and he thus explains the circumstance. 

After I had discontinued my observations on this descrip- 
tion of fly, a female wasp, of the species of which we are 
speaking, taught me that which I had been so long search- 
ing for without success. She placed herself near me on 
the frame-work of the window, which was open. I per- 
ceived that she remained at rest, on a spot from which it 
seemed impossible she could obtain any succulent sub- 
stance; while the rest of her body was at rest, I remarked 
many movements of her head. y first idea was, that the 
wasp was detaching from the wood some substance with 
which to build, and I was right in my conjecture. I 
observed it with attention, and I noticed that while it ap- 
peared to be biting the wood, it moved its two teeth with 
great activity, and cut off extremely fine fibres from the 
wood. The wasp did not swallow what it removed, but 
added it to a small mass of the same material, which it had 
already collected between its legs. Presently it changed 
its place, but still continued to gnaw the wood, and add to 
its little stock. Being perfectly satisfied of the nature of 
its labour, I seized the wasp in the midst of its work. I 
found it loaded with nearly as much material as these flies 
are usually in the habit of carrying home to their nest, but 
it had not yet been formed into the shape of a ball: the 
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Fig. 3, Fig. 4. 





SPECIES OF WASPS, 


substance was not as moist as it is when the insect employs 
it in its labours. 

On examining the mass, he found it to consist of 
numerous small fibres of wood, not chips, the insect 
having first loosened the fibres, and then bitten them 
off of the necessary length. Fragments of wood, 
like saw-dust, would not have answered the purpose 
of the wasp, they would not have interlaced so as to 
form a paper. 

Subsequent observations proved to our author, that 
these insects were quite as well satisfied.to take the 
fibres from ready-made paper, as to be at the trouble 
of stripping them from the wood. This he discovered 
by the noise made by a wasp while robbing the paper 
squares of a casement in Paris, near which he was at 
work, The window overlooked the garden, and the 
paper was much damaged by the numerous wasps 
who visited the spot. 

The hornet, like the wasp, builds its nest in the 
ground, but other species of this genus attach them 
to the branches of trees. The engravings, figs. 2 and 
3, represent specimens of these nests. 

Fig. 2 was about the size and form of a large 
cabbage-rose. In this instance the cells were ar- 
ranged in two masses, at the bottom of the cavity of 
the nest. Fig. 3 shows the form of a wasp’s nest 
from America; the outside of this nest was smooth, 
and bore a great resemblance to pasteboard. Fig. 4 
is a very singular wasp's nest; the cells are unpro- 
vided with the usual covering, and attached to the 
branch of a tree; at a little distance it appears like 
a flower, Unprovided with the usual covering, these 
wasps preserve their cells from the effects of the rain 
by varnishing them, and this seems to occupy a great 
portion of their time. 





As beauty does not consist in taking what lies immediately 
before you, so neither, in our pursuit of taste, are those 
ae which we first received and adopted, the best 
choice or the most natural to the mind and imagination. In 
the infancy of our knowledge we seize with greediness the 
goodness that is within our reach; it is by after considera- 
tion, and in consequence of discipline, that we refuse the 
present for a greater good at a distance. The nobility or 
elevation of all arts, like the excellency of virtue itself, 
consists in adopting this enlarged and comprehensive idea, 
and all criticism built upon the confined view of what is 
natural, may properly be called shallow criticism, rather 
than false; its defect is, that the truth is not sufficiently 
extensive.——Sir JosHua Reynoups. 
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